SUMMARY Clinical, neurophysiological and morphological studies of four patients with polyneuropathy and secondary hypothyroidism are reported. Neurophysiological studies revealed signs of muscle denervation and reduction of conduction velocity in all the patients. Sural nerve biopsies showed axonal degeneration in all cases but one. All the patients were treated with replacement therapy and clinical symptomatology and neurophysiological parameters improved in all patients.
In the literature two types of abnormality of the peripheral nervous system in hypothyroidism have been described. The first is a mononeuropathy, due to mucinous deposits which cause nerve damage through a compression mechanism;' the second is a sensorimotor polyneuropathy. Morphologically, some studies have shown a primary involvement of myelin,2 3 while more recent studies have shown primary axonal damage.4 5 The present report deals with four patients with sensorimotor polyneuropathy associated with hypothyroidism. These patients were treated by substitution therapy and followed clinically and electrophysiologically until achievement of the euthyroid state.
Case reports Patient 1 G.B., a 33 year old woman presented with periorbital oedema, weakness first of the lower limbs and then of the upper limbs, distal cramps and paraesthesia. Subsequently, there was dysphonia, dysarthria and reduction of libido. Two months after onset the patient was hospitalized. On general examination, she showed only periorbital oedema and dry skin. Neurological examination showed slight dysarthria and dysphonia, mild hypertrophy of the calf triceps and bilateral reduction of knee and ankle reflexes. Muscle strength and sensory examination were nor-mal. Laboratory data were normal except for a moderate normochromic and normocytic anaemia. CK and LDH were normal. T3 was 0-2 ng/ml (normal 06-2 0 ng/ml), T4 was 13 ng/ml (normal 65-130 ng/ml); TSH was 63-3 IU/ml (normal 2-7IU/ml). Antimicrosomal, antismooth muscle and antigastric wall antibodies were found. Ultrasound and scintiscanning showed a small thyroid gland with poor uptake. The diagnosis was Hashimoto's thyroiditis. Patient (table 2) .
Discussion
Median nerve entrapment at the wrist caused by the deposition of mucinous material in the tissue surrounding the nerve is one of the most frequent causes ofperipheral nerve damage in hypothyroidism. A similar mechanism of nerve damage has been postulated for peripheral neuropathy, although that is not yet supported by adequate morphological evidence. Dyck and Lambert2 studied two cases morphologically and neurophysiologically and suggested that metabolic alterations caused by endocrine disorders are responsible for the peripheral neuropathy. They suggested that these metabolic alterations affect essentially the Schwann cell inducing a segmental demye- Comparing the electrophysiological and morphological data, there was early occurrence of functional rather than of structural abnormalities. In all our patients the distal nerve fibres were initially affected. In Patient 2 especially the nerve endings in the lower limbs were preferentially affected.
In hypothyroidism, the energy deficit is due to -the decrease in oxidation and the glycogen deposits are due to decrease in degradation. Under physiological conditions, the thyroid hormone is responsible for the stimulation of mitochondrial respiratory activity, thus helping production of energy, in the form of ATP, during aerobiosis. Thyroid hormone seems to increase ATPase activity and, consequently, the activity of the ATP-dependent Na+/K+ pump. The increase in ATPase activity would be associated with an increase of ATP transport through the mitochondrial membranes. 6 In hypothyroidism, the ATP deficiency and the reduced activity of the ATPase enzyme induces a decrease in Na+/K+ pump activity, with consequent alterations of pump-dependent axonal transport. A reduced axonal velocity of slow component a in sciatic nerves of hypothyroid rats has been recently demonstrated which, it is suggested, leads to axonal degeneration and peripheral neuropathy.7 Our data are consistent with this pathogenetic mechanism since the polyneuropathy we found may be interpreted as a dying-back neuropathy, both clinically and morphologically. The metabolic alterations induced by hypothyroidism may initially damage function in the nerve (Patient 1) and only later induce structural alterations. In all cases but one, substitution therapy reversed the biochemical abnormalities and restored nerve function. This work was supported by grants from Istituto Scientifico S. Raffaele, Milan.
